This paper reviews the trends in Indian Agriculture before and after the introduction of the economic reforms, and the advent of WTO regime. We employ the Cobb Douglas Production Function using the OLS specification to investigate the determinants of agricultural gross domestic product for the period 1970-71 to 2002-03, during pre and posteconomic reforms to document the impact of policy change (post-1992) and India's membership of the WTO (post-1995). Our empirical findings reveal that Indian agriculture sector has witnessed Decreasing Returns to Scale after the introduction of economic reforms, indicating that the input availability is under strain during the same period.
Introduction
The importance of agriculture sector in the process of economic development is indispensable. With the recognition of this fact, Indian planners have emphasized on the development of agricultural and allied sector right from the beginning of the economic planning process in India. In the last 57 years, Indian agriculture has significantly contributed in terms of income and employment generation. Even today the 24% of the total GDP (Gross Domestic Product) originates from the agriculture sector and 62 % people find direct and indirect employment in the agriculture sector in India. However in the process of economic transformation, agriculture sector looses its importance due to its eroding contribution in national income, Lewis (1954) , Syrgnin (1988) . This has been exactly happening in India, as 55% of the total National Income coming from agriculture sector in 1951 today is currently stuck to mere 24%. Structural transformation is inevitable in the country if the economic planning is pursed as a way of development. Several policy initiatives have brought the changes in Indian economy in scale of production of food grain, cropping pattern and productivity in agriculture sector.
New Economic Policy 1991 and the formation of WTO in 1995 have brought structural transformations in the Indian agricultural sector. This paper attempts to review trends in this since 1970-71 periods. It also examines the determinants of agricultural gross domestic product during the pre and post-economic reforms. The entire study is divided into 5 sections. Section one, examines the trends in the Indian in the last 32 years with a special emphasis on the impacts of reforms and India's membership of the WTO. Section two reviews the literature. Section three deals with data and methodology, Section four discusses the results of empirical study while the final Section five summaries and offers policy suggestions.
Trends in Indian Agriculture
a. Production of Food Grains: In the earlier years of economic planning, food availability was the serious problem in India. The total food grain production was hardly 51 million tones in 1950-51, which increased to 216 million tones in 2004 -05. Ninth Five Year Plan (1997 -2002 emphasized on building of food stock to take up the challenge of famine and ever increasing demand for food from the masses. However the average Compounded Annual Growth Rate (CAGR) of agriculture and the allied sector remained low and volatile since the beginning of the said Plan. In the Eight Plan (1992-97) average annual growth rate of agriculture was 4.7 percent, which declined to 2.1 per cent in Ninth Plan (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) .
Tenth Plan (2002-07) targets 4 per cent growth rate of agriculture sector which seem to be difficult to achieve due to the severe drought of 2002-03, some adversity and lack of special supportive policies for boosting production of food grains. pattern was taking place due remunerative prices being offered to commercial crops and better market access given to growers. The trend in cropping pattern is depicted in Table 2 ;
and it is evident that after the introduction of new economic policy the area under cultivation of the rice and wheat crops decelerated from 0.66 and 2.02 in 1970s to -0.08 and 0.51 in the decade 1990s respectively. Area devoted for the coarse cereals and pulses also decreases during the same duration. Total area under major crops also decreased from 0.19 to -0.28 percent. Declining trend in all these crops created shortage of food in the recent days and puts pressure on prices of daily foodstuff, resulting into increasing cost of living of masses. 
Literature Review
The impact of the New Economic Policy on the state of Indian agriculture with reference to socio-economic factors like poverty, farmers suicides, food stock, input support, quantum of production, cropping pattern are documented by the various authors, however the impact of new economic policy and India's membership of the WTO on agricultural growth is not documented in the earlier studies. Hence this paper addresses this gap and explores the trend and effect of these variables. India joined WTO as member in 1995. Since then, the possible consequences are being discussed and debated by the politicians and academic communities. Hence it is imperative to take the stock of 10 years membership of WTO and its impact on the agricultural growth.
The recently held WTO conference at Hong Kong remained inconclusive on the several issues and agenda of the developing countries. Dubey (2006) Khor (2005) concludes that the investment of government in agricultural sector; subsidy, agriculture prices and usage of electricity are the significant factors that decide the production flow of Indian agriculture.
Data and Methodology
We resort to the use of secondary data for this research paper. The main source of data for this study is based on the Handbook on Indian Statistics published by Reserve Bank of India, Mumbai. This study is made for the period 1970-71 to 2003-04 for which latest data is at hand at the respective sources. We splint the study period into three: 1970-71 through 1980-81; 1981-1982 through 1991-1992 and 1992-93 through 2003-04 , to track the status of Indian agriculture before and after liberalization periods. To unearth the determinants of agricultural production before liberalization, after liberalization and after the WTO membership we used Cobb Douglas (CD) Production Function Methodology based on Ordinary Least Squares (OLS) for the above mentioned periods.
The relationship between agricultural inputs and output is documented in the various studies. Most of the earlier Indian and cross-country studies use Cobb Douglas (CD) production function to know the contribution of a particular input in the total production.
Studies made earlier in India about the agriculture production function used inputs like land, labour, irrigation, fertilizers. For instance Kata (1990) , Chadha (1979) , Bagi (1980), Mathur, Pattnayak and Nayak (2005) , and Das and Sircar (2006) are the most well received studies in which agricultural production function is empirically tested using the same methodology. In line with earlier studies, we use CD production function to trace the contribution of individual input in the production function. This methodology enables us to check the presence of Indian agricultural sector in the phase of production during the different periods.
In our empirical Y study we used the following model: 
Discussions
In order to check for the determinants of Agricultural GDP, the present study uses six explanatory variables to find out its relationship with output. These determinants are:
institutional credit, irrigation facility, consumption of fertilizer, use of pesticides and support price of the wheat. These explanatory variables determine the Agricultural GDP is shown in the four different models. Data on some of these variables is not reported after the year 2002 at the source and hence our study is confined to the year 2002 only. The data on the variables like use of pesticides and support prices of wheat is not available in earlier years of study hence we drop them for the model 1 and model 2, however are retained in the subsequent models 3 and 4. In our study we have not used Labour as variable due to the data limitation.
Our study is thus limited due to unavailability of variables.
The cobb douglas production framework used in the empirical study to estimate the output elasticites of different variables. Table 3 reveals the result of our analysis. We measure the four models for figuring the pre and post-liberalization determinants of production for the Indian agricultural sector.
We also measure the production function for decade seventies to know the phase of production. Since 1970-71 several policy initiatives have been taken by the government of India and also the all the state governments to step up the production of food grains and for all-round development of Indian agricultural sector. Our analysis throws light on the two distinct queries; In which phase Indian agriculture sector was passing in the last three decades and especially the after the introduction of new economic policy 1991. It also explores the determinants of agricultural gross domestic product through the Cobb Douglas production function. The contribution of each variable reveals by looking at the coefficient of independent variable. Our exercise gives the policy guidance to the government for taking necessary steps to correct the existing policy frame work.
Model 1 (1970-71 to 2002-03) uses only four variables for measuring production function because we could not get complete data on remaining variables for the same period.
Our results point that institutional credit and net area sown show positive and significant effect on the growth of AGDP. However the consumption of fertilizer has negative impact on AGDP. It means that though the consumption fertilizer increases by 1 percent, AGDP decreasing retunes to scale as the contribution of these variables are found to be insignificant. This might have resulted due to weak supply of inputs to agricultural sector during the period. Our results based on model IV advocates that there is urgent need to build a capacity of all necessary inputs to meet the problem of food security and for all round development of this sector.
Conclusions and Policy Implication
The over all findings of our empirical exercise can be drawn from models II through IV and shows that Indian agricultural sector had witnessed the Decreasing Returns to Scale phase in the decade of seventies, eighties and nineties. However, model I (1971 However, model I ( -72 to 2002 shows the phase of Constant Returns to Scale. Another observation is that, among all the models, institutional credit and net area sown bears the statistically significant association with agricultural growth except for the model IV. Rest all the variables used in our models displays correct signs but is statistically insignificant. Before and after the introduction of the New Economic Policy, Indian agriculture sector is in the Decreasing Returns to Scale phase.
This finding proves that input availability was under strain during that period, hence there is urgent need to increase the flow of agro-inputs to meet the global challenge of food security, poverty reduction and unemployment. We therefore advocate government to increase the flow of inputs to this sector so that the proposed 10 percent growth rate can be achieved successfully.
